ATRA and KL promote differentiation toward the meiotic program of male germ cells.
While it is known that retinoic acid (RA) induces meiosis in mouse female fetal gonads, the mechanisms which regulate this process during spermatogenesis are poorly understood. We show that the All trans RA derivative (ATRA) and Kit Ligand (KL) increase meiotic entry of postnatal mouse spermatogonia in vitro without synergism. Competence to enter meiosis is reached by spermatogonia only at the stage in which they undergo Kit-dependent divisions. Besides increasing Kit expression in spermatogonia, ATRA also upregulates KL expression in Sertoli cells. Both ATRA and KL increase the expression of Stimulated by Retinoic Acid Gene 8 and Dmc1, an early meiotic marker. A specific Kit tyrosine kinase inhibitor prevents the increase in the number of meiotic cells induced by both the two factors, suggesting that they converge on common Kit-dependent signalling pathways. Meiotic entry induced by ATRA and KL is independent from their ability to affect germ cell viability, and is mediated by the activation of PI3K and MAPK pathways through Kit autophosphorylation. ATRA-induced phosphorylation of the two downstream kinases is mediated by a non-genomic mechanism. These data suggest that RA may control the timing of meiosis by influencing both the somatic and the germ cell compartment of the postnatal testis through the activation of the KL/Kit system.